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* . A meeting on* Papilloma Viruses will be held from September 15-19, 1982 at Cold Spring 

Harbor Laboratory. This will be the first sizable conference devoted exclusively to the 

Papilloma viruses, their interaction with epithelial cells, and their clinical and veterinary 
_ jnanifestations. Until recently, few researchers studied the papilloma viruses because 
they, could not be propagated in cell culture. However, most of the eight known types of 
human papilloma viruses, the five bovine types, and Shope (cottontail rabbit) papilloma 
virus have recently been cloned in bacterial vectors by taking advantage of recombinant 
DNA technologies. This has permitted the preparation of homogenous and sizable amounts 
* of material for detailed molecular characterization including restriction rapping., DNA 
' sequencing, identification of viral RNA transcripts, and use of papilloma virus genomes 

as cloning vectors for eukaryotic cells. Research on viral growth in and transformation 
of epithelial cell cultures is - also developing, and a great deal of information has 
accumulated recently on the correlation of various viral types with specific human and 
animal diseases of the epithelium, the role of the host immune system in viral growth 
or repression, and the progression of papillomas to, malignant carcinomas. With these rapid 
advances, a growing number of molecular geneticists and cell biologists, as well as derma¬ 
tologists, have been attracted to research on the papilloma viruses. An international 

conference is most timely to exchange recent information and new ideas for future experi¬ 
mentation, to establish collaborative arrangements, and to develop a spirit of cooperation 
among established and new investigators in the field. 
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JUSTIFICATION FOR THE MEETING 


The papilloma viruses nominally fall within the scope of the DNA Tumor 
Virus Meetings, held in alternate years at Cold Spring Harbor Lab and in 
Cambridge, England (under the auspices of the Imperial Cancer Research Fund). 

In reality, only a few abstracts devoted to papilloma viruses have been sub¬ 
mitted to this meeting in recent years, due largely to the overwhelming state 
caused by the two hundred or more abstracts submitted on the adenoviruses and 
on SV40 and polyoma. 

During the last few years, there has beeD only one meeting concerned with 
papilloma viruses as a single topic. It was held in Minneapolis, Minnesota in 
August, 1979, and was organized by Dr. A. Faras and Dr. F. Pars of the University 
of Minnesota. Approximately 40 individuals attended that meeting, half from 
the U.S. and half from Europe. The talks were largely limited to the typing 
and interrelationships of human and animal papilloma viruses, with much time 
devoted to the clinical manifestations of human papilloma virus-associated 
entities.- The meeting was successful because it brought together individuals 
from varied fields with common interests in the biology and carcinogenic 
potential of the papilloma viruses. Since 1979, there has been a large expan¬ 
sion of interest in and research on papilloma viruses, largely because DNA 
recombinant technology has permitted the standardization of molecular reagents. 

Discussions with a number of prominent investigators of the molecular, 
cellular, and clinical aspects of papilloma viruses indicate this is a very 
germinal time in research on the viruses and that a conference would be most 
critical to establishing directions, stimulating new ideas and experiments, 
fostering an open and cooperative spirit among investigators, and drawing up 
standards in nomenclature, techniques, and systems for intensive attention. 

'It is anticipated the Papilloma Virus Meeting would be held every other year 
at Cold Spring Harbor following this inaugural meeting. 

Cold Spring Harbor Laboratory has, over the years, initiated international 
meetings on a broad spectrum of viruses (as well as on many other topics in 
molecular genetics, cell biology, and neurobiology). Among them are the 
Bacteriophage Meeting (with 35 annual meetings), DNA Tumor Viruses (Adeno/SV40/ 
Polyoma), RNA Tumor Viruses, Herpes Viruses, Pox Virus-Irido Virus, and. Parvo 
Viruses. Some are held here every year; others are held every second or third 
year or may alternate with another location. In each case, the CSH meetings 
provide a major forum for exchange of information and have been most influential 
in fostering the extraordinary development in viral research. 
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MEETING FORMAT 


An international meeting on human and animal papilloma viruses will be 
held in the conference facilities of Cold Spring Harbor Laboratory from 
Wednesday, September 15, 1982 through Sunday, September 19, 1982. Approxi¬ 
mately 125 participants representing some 40 laboratories in the United States 
and 10 other countries are expected. All people listed in the Science Citation 
and Source Index as having published on papilloma viruses in the past two 
years and all others known to the organizers to be commencing work on or 
expressing general interest in the papilloma viruses and their growth in 
epithelial tissue will receive personal letters of invitation. In addition, a 
conference announcement and call for abstracts will be published in February/ 
March, 1982 in Nature , The Journal of Investigative Dermatology , The American 
Society for Microbiology News , the NIH Fogarty Center Calendar of Meetings , 
and the World Meetings Information Center Calendar . All abstracts (to be 
submitted by Aug. 1, 1982) will be published by Cold Spring Harbor Laboratory 
at the time of the meeting. 

Each applicant will have the. opportunity to present her/his results as a 
talk in plenary sessions. In the event of time restrictions and an unex¬ 
pectedly large 1 turnout, all research groups will be assured time to present 
talks, with additional abstracts from the same lab possibly assigned to poster 
sessions. Typical talks will be 15-20 min. long, with ample time after each 
presentation for discussion. In general, sessions will be in the mornings and 
evenings, with afternoons free for personal interactions and discussions. The 
anticipated topics of the eight sessions (3% hours each) will be: 

1. Human and animal papilloma virus types. 

*2. The etiologic role of papilloma viruses in human disease. 

3. Papilloma virus-induced carcinogenesis. 

4. Papilloma virus-induced cell transformation. 

5. Epidermal cell differentiation and papilloma virus; host-cell interaction. 

6. DNA sequence and genetic organization. 

7. ’ Transcription and protein synthesis. 

8. Papilloma virus genomes as eukaryotic cloning vectors. 

The schedule of talks will be arranged by the co-organizers on the basis 
of abstracts received. Eight chairpeople will be invited to oversee the 
sessions. 

SUMMARY OF SESSION TOPICS 

1. Human and animal papilloma virus types 

Originally a single human papilloma virus was thought responsible for the 
wide variety of human papillomas, and the different clinical features were 
believed due to the anatomic location of the lesions. Recent studies, largely 
from the laboratories of G. Orth and H. zur Hausen, have demonstrated a remark-* 
able plurality of the human papilloma viruses. Presently, at least eight 
distinct human papilloma viruses are recognized which are distinguished by 
lack of DNA homology under stringent hybridization conditions or by immuno¬ 
logical criteria. Each of these eight types appears associated preferentially 
with a specific clinical lesion (i.e. , HPV 1 with plantar warts, KPV 2 with 
verruca vulgaris, HPV 6 with condyloma accuminata, etc., see section 2). 
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This diversity of papilloma viruses in a species is not limited to man. 
Presently five distinct bovine papilloma viruses have been recognized by the 
criteria mentioned above. As in man, the various BPV types appear associated 
with specific clinical lesions. 

While the papilloma viruses, are separately typed on the basis of the lack 
of nucleic acid homology under stringent conditions, solution hybridization 
and electron microscopical heteroduplex studies employing non-stringent hybridi- 
nation conditions have demonstrated conserved sequences among the genomes of 
the human and animal papilloma viruses. ^As the genetic organization of the 
papilloma virus genomes is unraveled and as-functional regions are determined, 
the correlation of these conserved'domains with viral functions will be possible 
(see sections 6 and 7). 

2. The.etiologic role of papilloma viruses in human disease 

Specific papilloma virus types are known to be the etiologic agents of a 
wide variety of human epithelial lesions including: plantar warts (HPV 1 and 
HPV 4), verruca vulgaris (common warts) (HPV 2 and HPV 7), flat warts (HPV 3), 
condyloma acuminata (HPV 6), and the pityriasis-like lesions in patients with 
epidermodysplasia verruciformis (HPV 5 and HPV 8). Additional lesions known 
to be associated with a papilloma virus but of unknown type include flat warts 
of the cervix, juvenile laryngeal papillomas, oral papillomas, and focal epi¬ 
thelial hyperplasia. The possible etiological role of the papilloma virus 
associated with cervical flat warts in cervical carcinoma in women has been 
suggested by a number of investigators based on the histology of these viral- 
induced lesions which, in the past, have been mis-interpreted by pathologists 
as mild and moderate dysplasias. While the sequence from dysplasia to car¬ 
cinoma in situ to invasive squamous cell carcinoma is known, the role if any 
of a human papilloma virus in this progression can as of now still only be 
►speculative, , 

The immunologic basis of regression of papilloma virus-induced lesions 
apparently involves both humoral and cellular immune mechanisms. Conversely, 
progression to carcinomas exhibits familial tendencies, suggesting an inheri¬ 
table genetic trait believed to involve a deficiency in cell-mediated immunity. 
Forma] in-treated BPV suspensions are effective in preventing cutaneous papillomr*- 
■tosis in cattle. A vaccine generated from papilloma virus antigens produced 
in bacteria seems plausible. 

3. Papilloma virus-induced carcinogenesis 

A subset of the known papilloma viruses appear associated with naturally 
occurring squamous cell carcinomas. The studies of the carcinogenic pro¬ 
gression of lesions induced by the Shope papilloma virus date bacK to the 
1930s. With cloned Shope DNA, investigators including F. Wettstein and J. 
Stevens are now studying the molecular biology of Shope virus-induced carcino¬ 
genesis. Only a limited portion of the viral genome is expressed in these 
carcinomas and no viral "tumor 11 antigens or proteins have been identified. 

The co-carcinogenic role of the bovine alimentary tract papilloma virus 
(BATPV) in cattle feeding on bracken fern has been the subject of study of the 
laboratory of W. Jarrett in Glasgow. The viral genome is present (predominantly 
extrachromosomally) . Exposure to sunlight is implicated in the progression of 
HPV 5-induced epidermodysplasia verruciformis to invasive carcinomas, and 
X-ray treatments of patients with juvenile laryngeal papillomas have been 
correlated with carcinomas arising two decades after irradiation. 
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4. Papilloma virus-induced cell transformation 
A subgroup of the papilloma viruses has been demonstrated to be tumori- 

genic in animals other than their natural hosts. These are the papilloma 
viruses which induce fibropapillomas in their natural host and include the 
bovine papilloma viruses types 1 and 2, the deer fibromavirus, and the sheep 
(ovine) papilloma virus. These papilloma viruses are capable of inducing 
benign and malignant fibroblastic tumors in a wide range of animals, and the 
bovine and deer papilloma viruses are capable of transforming certain rodent 
-■ cells in tissue culture. BPV-induced transformation of rat and mouse cells 
has provided a tissue culture system to study those papilloma virus genes 
expressed in transformed cells. With this system, it has been shown that 
cloned BPV 1 and BPV 2 DNAs are capable of inducing cellular transformation 
and that a specific subgenomic fragment of BPV 1 DNA is sufficient for such 
transformation. Unlike other well studied viral transformation systems, 
integration of the viral genome into the host cell chromosomal DNA is not 
required for papilloma virus-induced tranforraation. In the transformed mouse • 
cells, multiple (20-200) copies of the viral DNA* are found as circular extra- 
chromosomal molecules. While five polyadenylated species of viral RNA from 
BPV transformed cells have been identified and mapped, no information is 
currently available as to the number of viral proteins expressed in these 
transformed cells.or to their nature. To date, studies employing sera from 
tumor-bearing animals have failed to demonstrate a “tumor" antigen in any 
papilloma virus system. 

5. Epidermal cell differentiation and papilloma virus: host-cell interaction 

The papilloma viruses replicate only in terminally differentiated epidermal 

cells. In situ hybridization experiments have revealed that vegetative repli¬ 
cation of the viral genomes can be detected only at the level of the mid 
stratum spinosum or above. Production of capsid proteins and assembly of 
‘virions occurs only in the granular layer, in which the epidermal cells con¬ 
tain cytoplasmic keratohyaline granules and are terminally differentiated. 

Thus, the control of late viral gene expression and of vegetative viral DNA 
synthesis appear to be coordinated with the level of differentiated cell 
functions expressed by the epidermal cell. The natures of these controls is 
unknown. In tissue culture, papilloma viruses do not replicate in fibroblasts 
and, to date, no one has successfully aud reproducibly propagated this virus 
in epidermal cells. This was a major block to studies of the molecular genetics 
of papilloma viruses prior to.the application of DNA cloning techniques. 

Numerous laboratories are currently utilizing a variety of epidermal culture 
systems which provide some degree of epidermal cell differentiation with the 
hope of developing a system to replicate papilloma viruses. 

6. DNA sequence and genetic organization 

The genome of BPV 1 has been completely sequenced by one research group 
and partially by three other laboratories. In addition, two laboratories have 
sequenced a significant portion of the HPV 1 genome. All of the open reading 
frames greater than 100 nucleotides reside on one strand, suggesting that only 
one strand is transcribed in papilloma virus-infected as well as transformed 
cells. The BPV 1 genes expressed in transformed mouse cells are contiguously 
located in approximately 50% of the genome and the remaining open reading 
frames, not expressed in transformed cells (and therefore presumably corre¬ 
sponding to the late genes), are located in the remaining portion of the 
genome. Additional sequence information is being generated on the HPV 5, the 
HPV 6, and Shope papilloma virus genomes in several other research groups. 
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7. 


Transcription and protein synthesis 

The level of papilloma virus transcription in BPV 1-induced tumors and 
transformed cells and Shope virus-induced carcinomas is exceedingly low. The 
viral specific, polyadenylated transcripts have been mapped and, with BPV 1, 
the transcripts expressed in the transformed cells form a subset of the RNAs 
extractable from a productive bovine fibropapilloma. The additional viral RNA 
species in the productive papilloma are currently being mapped by two different 
laboratories. One lab has cloned various permutations of the HPV 1 genome in 
a composite vector capable of being amplified in either E. coli or SV40-trans- 
formed monkey cells, with the goal of producing large amounts of viral RNA 
and characterizing the 5* and 3’-termini and any splicing sites after trans- 
plasmidation of the monkey cells. The only virus protein characterized thus 
far is a 55,000 Dalton molecular weight major capsid protein (VP1), which is 
synthesized only in terminally differentiated epidermal cells. With the 
correlation of the map coordinates* of the viral transcripts with the DNA 
sequence, the identification of the additional papilloma virus proteins should 
proceed rapidly. 

8. Papilloma virus genomes as eukaryotic cloning vectors 

The transforming region of the bovine papilloma virus has been success¬ 
fully utilized as a eukaryotic cloning vector..; Since the cloned BPV 1 DNA is 
efficient at transforming susceptible, mouse cells and since che viral DNA can 
remain extrachromosomal in the transformed cells, the BPV 1 transforming 
region has been used as a eukaryotic plasmid, with malignant transformation 
serving as the selectible phenotype. Wth this system, the rat preproinsulin 
gene was inserted into mouse cells, where it is constructively expressed and 
rat proinsulin synthesized and secreted into the culture medium. Current 
lines of experimentation are designed to attempt to dissociate the persistent 
replication function of the BPV 1 genome from its transformation function. 
Interest has developed into coupling other selectible markers with the BPV 1 
genome, and several laboratories are exploring the use of the genomes of 
non-transforming papilloma viruses (such as the HPVs) as cloning vectors. 
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PRINCIPAL SPEAKERS WHO WILL BE INVITED 

Field 1 Name and Location 


Human Papilloma viruses/Carcinogenesis 
HPV-1 Sequence 

BPV-1 Transformation 

Bovine Alimentary Tract Virus 

Human & Bovine Viruses/Etiology/DNA 
Sequence/Veterinary Applications 

Shope Papilloma virus/Gene Expression 
Shope Papilloma virus/Carcinogenesis 
Human Papilloma viruses/Carcinogenesis 
Bovine Papilloma virus/Transformation 
Animal Papilloma virus 

Bovine Papilloma viruses/Transcription/ 
* Cloning Vectors 

Epidermal Cell Culture 

Human Papilloma viruses/Carcinogenesis/ 
HPV 5 DNA Sequence 

Epidermodysplasia verruciformis 

Animal Papilloma viruses 

Human Papilloma virus homologies 
and transcription 


G. Orth, 0. Croissant, F. Breitburd 
Pasteur Institute, France 

M. Yanif 

Pasteur Institute, France 

G. Sauer 

Heidelberg, Germany 

W. Jarrett, H* Meischke 
Univ. of Glasgow, Scotland 

A. Faras, F* Pass 
Univ* Minnesota 

F* Wettstein 
UCLA 

J. Stevens 
UCLA 

H. zur Hausen 
Freiburg, Germany 

H. Pfister 
Freiburg, Germany 

W. Lancaster 
Georgetown University 

P* Howley, I. Dvoretsky, D* Lowy 
Natl* Institutes of Health 

H. Green 

Harvard University 
M* Green 

St. Louis University 

S. Jablonska 

Warsaw School of Med., Poland 
C. Olson 

University of Wisconsin 

T. Broker, L. Chow 
Cold Spring Harbor Lab 
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Invited Speakers (contM.) 

Field 

Bovine Papilloma Virus Proteins, 

Transf orma t ion 

Transforming Papilloma Viruses 
HPV Expression in Epidermal Cells 
Papilloma viruses and Cervical Dysplasia 
HPV Proteins 

Juvenile Laryngeal Papillomatosis 
Human Genital Papillomas 

Cervical Papilloma Virus Infections 

Rabbit Cell Factors During 
Shope Infection 

Condyloma acuminata 

Host cell systems & transformation 

Shope papilloma/carcinomas 

Condyloma acuminata 

Immune reaction with epidermo¬ 
dysplasia verruciformis 

Bovine papilloma virus oncogenicity 
Eipthelial cell culture 


Name and Location 

“ W. & G. Meinke 
University of Arizona 

. U. Pettersson 
. Uppsala Univ., Sweden 

L. Taichman 

SUNY at Stony Brook 

A- Meisels 
Quebec, Canada 

Y. Yabe 

Okayama Univ* School of Med. 

S. Sachs, B. Steinberg 

Long Island Jewish Medical Center 

M. Staquet, J. Thivolet, 

J. Viac, Y. Chardonnet 

Hopital Ed.-Herriot, Lyon, France 

C.R. Laverty 

King George Hospital 

Sydney, Australia 

Y. Ito 

Kyoto Univ., Japan • - 

K. Shah 
Johns Hopkins 

Christine Noonan, Janet Butel 
Baylor College of Medicine 

J. Kreider 

Hershey Medical Center 

C. Morin, M. Casas - Cordero 
Hopital du St. Sacrement, Quebec 

S. Pyrhonen 
Helsinki 

C. Olson 
Univ. Wisconsin 

M. Prunieras 

Foundation Opthalmologique, Paris 
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